**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 



IS 15142 (2002) : Guide to the use of Electrical Apparatus 
for Potentially Explosive Atmospheres in the Presence of 
Combustible Dust [ETD 22: Electrical Apparatus for 
Explosive Atmosphere] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



aj^&vi f 7ui^s:y%K^ isb^^ni^seg 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



1815142:2002 

Indian Standard 

GUIDE TO THE USE OF ELECTRICAL APPARATUS FOR 

POTENTIALLY EXPLOSIVE ATMOSPHERES IN THE 

PRESENCE OF COMBUSTIBLE DUST 



ICS 29.260.20 



© BIS 2002 

BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 

September 2002 Price Group 4 



Electrical Apparatus for Explosive Atmosphere Sectional Committee, ET 22 



FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Electrical 
Apparatus for Explosive Atmosphere Sectional Committee had been approved by the Electrotechnical Division 
Council, 

This standard gives guidance on the use of electrical apparatus and systems complying with the requirements 
for electrical apparatus' to be used in explosive gas atmospheres under conditions when the hazard will be from 
combustible dust. 

While preparing this standard, assistance has been derived from British Standard BS 7535 : 1992 *Guide to the 
use of electrical apparatus' complying with BS 5501 or BS 6941 in the presence of combustible dust 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with 
IS 2 : I960 'Rules for rounding off numerical values (revised)'. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 

GUIDE TO THE USE OF ELECTRICAL APPARATUS FOR 

POTENTIALLY EXPLOSIVE ATMOSPHERES IN THE 

PRESENCE OF COMBUSTIBLE DUST 



1 SCOPE 

1.1 This standard gives guidance on using electrical 
apparatus and systems complying with the 
requirements of Indian Standards for electrical 
apparatus to be used in explosive gas atmospheres 
under conditions when the hazard will be from 
combustible dust. The guidance covers selection, 
installation and maintenance. 

This standard is based upon the use of apparatus 
and systems specified in IS 2148, IS 5780, IS 6381, 
IS 7389 (Part 1) and IS 8289 without modification. 
This is so that any claim for compliance of the 
apparatus or systems with those standards will not be 
invalidated and so that the apparatus or systems remain 
suitable for use, as originally intended in an explosive 
gas astmosphere. 

Not all such apparatus and systems will be suitable 
for use according to the recommendations of this 
standard. 

The guidance in this standard takes as a criterion of 
acceptability that the electrical apparatus is able to 
operate safely under a dust layer on the external surface 
of the enclosure having a maximum thickness of 5 mm, 
which is the thickness used in the measurement of the 
ignition temperature of dust layers. 

This standard does not apply to the use of electrical 
apparatus in dust from materials regarded as 
explosives, nor does it take into account any risk 
resulting from the emission of flammable gas or vapour 
from the dust. It does not apply to electrical apparatus 
and systems intended for or used in mines susceptible 
to firedamp (Group 1 apparatus). 

This standard gives guidance on the application of 
apparatus constructed for use in explosive gas 
atmospheres and complying with IS 2148, IS 5780, 
IS 6381, IS 7389 (Part 1) mA IS 8289, in situations 
where the hazard is only from the presence of 
combustible dusts. 

It does not give guidance on the use of electrical 
apparatus in atmospheres that may simultaneously 
contain explosive gas and combustible dust. 

1.2 The guidance in this standard has been prepared 
to be as widely applied as possible wi^out requiring 
modification of apparatus or systems which are likely 



to have been certified and without detailed assessment 
of the apparatus or system being required from the 
user. There may be particular circumstances in which 
the recommendations are felt to be too restrictive and 
suitably experienced and qualified persons may make 
an assessment of the circumstances and then decide 
either not to apply or else to modify the 
recommendations taking responsibility for maintain- 
ing an adequate level of safety. In such cases, the 
guidance in this standard should be followed as for as 
is practicable. 

Exceptionally the user may decide that a modification 
should be made, for example, to improve the degree 
of protection by enclosure. As this would invalidate 
the original claim for compliance and any certificate, 
the marking of the apparatus or systems and any 
documentation should be changed so that there can 
be no future misunderstanding. 

2 REFERENCES 

2.1 The Indian Standards listed in Annex A are 
necessary adjuncts to this standard. 

3 DEFINITIONS 

3.0 For the purposes of this standard, the following 
definitions shall ^ply. 

3.1 Rating 

The designed performance of an electrical apparatus. 

3.2 Degree of Protection of Enclosure 

The measures applied to the enclosures of electrical 
apparatus to ensure the following: 

^) protection of persons against contact with live 
or moving parts inside the enclosure and 
protection of the apparatus against ingress 
of solid foreign bodies. 

b) protection of apparatus against ingress of 
liquids. 

NOTC — The enclosure to give tiie *degree of protection' is not 
necessarily identical to the apparatus enclosure for *type of pro- 
tection* and will be defined by the manufacturer. 

3.3 Terminal Compartment 

A separate compartment or part of a main enclosure. 
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communicating or not with the main enclosure, and 
containing connection facilities. 

3.4 Connection Facilities 

Terminals, screws and other parts, used for the 
electrical connection of conductors of external circuits. 

3.5 Maximum Surface Temperature 

The highest temperature which is attained in service 
under the most unfavourable conditions (but within 
the tolerances) by any part or surface of an electrical 
apparatus, which is able to produce an ignition of the 
surrounding atmosphere. 

NOTES 

1 Since this definition is from IS 5571, 'surrounding atmosphere' 
should be understood as 'surrounding explosive gas atmosphere'. 
The 'part' or 'surface' may therefore be inside or on the outside 
for any enclosure of the apparatus depending on the type of 
protection. 

2 The most unfavourable conditions include recognized overloads 
and fault conditions specified in the standard for the type of 
protection concerned. 

3.6 Dust 

Small solid particles that settle out under their own 
weight but that may remain suspended for some time. 

3.7 Combustible Dust 

Dust that is combustible or ignitable in mixtures with 
air. 

NOTES 

1 Most combustible dusts form explosive mixtures with air only 
between certain concentration limits. 

2 Although a mixture which is above the upper concentration limit 
is not an explosive mixture, it can become so by dilution. 

3 Combustible dusts are capable of being ignited by external igni- 
tion sources and will continue to burn at atmosphere tempera* 
tures but they will only spontaneously ignite above a certain tem- 
perature. 

3.8 Free Dust 

Apparatus that can either be moved while in operation 
or that can easily be moved from one pjace to another 
ready for use, while connected to the supply. 

3.9 Hazard (Dust) 

Presence, or risk of the presence, of a combustible 
mixture of dust and air. 

3.10 Non-Hazardous Area (Dust) 

Area in which combustible mixtures of dust, in close 
or layer form, and air are, or may be expected to be, 
present in quantities such as to require special 
precautions for the construction and use of electrical 
apparatus. 



3.11 Non-Hazardous Area (Dust) 

Area in which combustible dust-air mixtures are not 
expected to be present so that special precaution for 
the construction and use of electrical apparatus are 
not required. 

3.12 Source of Release (Dust) 

Place from which combustible dust may be released 
into the atmosphere. 

3.13 Maximum Surface Temperature of the 
Enclosure 

Highest temperature that is attained under the most 
adverse electrical conditions (but within the specified 
tolerances) by any part of the external surface of the 
enclosure of an electrical apparatus that would be able 
to produce an ignition of the surrounding atmosphere. 

3.14 Ignition Temperature of a Dust Layer/Cloud 

Lowest temperature at which ignition occurs under 
defmed test conditions of a combustible dust layer/ 
cloud. 

3.15 Area Classification (Dust) 

National division of works, plant or installation 
(hereinafter referred to as plant) into zones in 
accordance with the likelihood of the existence of a 
hazardous area (dust) for the purpose of selection, 
installation and maintenance of electrical apparatus. 

3.16 Extent of Zone 

Distance in any direction from a source of release to 
the point where the hazard associated with that zone 
is considered no longer to exist. 

3.17 Zone 21 

Area in which combustible dust, is, or may be, present 
as a cloud during normal processing, handling or 
cleaning operations in sufficient quantity to be capable 
of producing an explosive concentration of 
combustible or ignitable dust in a mixture with air. 
NOTE — Zone 21 is an area outside the dust containment. 

3.18 Zone 22 

Area not classified as Zone 2 1 , in which accumulations 
or layers or combustible or ignitable dust may be 
present under abnormal conditions and give rise to 
ignitable mixtures of dust and air. 

NOTE — Zone 22 is an area outside the dust containment. 

3.19 Dust Containment 

Those parts of the process equipment inside which 
dust is handled, processed, transported or stored. 
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3.20 Conductive Dust 

A dust with electrical resistivity equal to or less than 
lO^Qcm. 

4 CLASSIFICATION OF HAZARDOUS AREAS 

This standard adopts the concept, which is inter- 
nationally agreed for flammable gases and vapours, 
of using an area classification (see 3.15) to denote the 
risk of fire and/or explosion. As the hazard from 
combustible dusts, unlike that from flammable gases 
and vapours, will not necessarily be removed by 
ventilation or diffusion after the release has stopped, 
a common classification is not practicable. Indeed, in 
the case of combustible dusts, accelerated ventilation 
may, by the creation of dust clouds, give a greatei 
rather than less hazardous condition. Furthermore, the 
formation of dust layers may be cumulative, thus 
increasing the hazard unless the dust is physically 
removed. 

The definitions of Zones 21 and 22 are given in 3.17 
and 3.18 respectively, this classification relying on an 
assessment of the likelihood of the existence of a 
hazardous area (dust). The situation where there could 
be the simultaneous presence of combustible dust and 
of flammable gas or vapour is not directly considered 
and it is recommended that such situations should be 
the subject of individual assessments based on the 
recommendations of this standard and of IS 5572. In 
classifying a hazardous area, account should not be 
taken of catastrophic failures, whether of electrical 
apparatus producing a source of ignition or of for 
example, process equipment and pipelines which by 
fracture, could become sources of release. Such 
catastrophic failures would be assumed to be of low 
probability in plants designed, construcjted, tested, 
inspected and maintained in accordance witii accepted 
standards and codes of practice. 

By implication, an area outside the dust containment 
that is not classified as Zone 21 or Zone 22 is deemed 
to be a non-hazardous area for the purposes of this 
standard. 

5 PROPERTIES OF COMBUSTIBLE DUSTS 
15ee IS 14154 (Part 2)] 

6 OTHER HAZARDS 
6.1 General 

This standard is concerned specifically with the 
ignition risks associated with apparatus complying 
with IS 2148, IS 5780, IS 6381, IS 7389 (Part 1) and 
IS 8289 when used in a hazardous area. There are 
other hazards that exist in plants where such apparatus 
is used and the assessment of the risk, which is not 
within the scope of this standard, will involve 



consideration of matters such as those listed in 6.2 
to 6.6 which might have implications for the electrical 
apparatus and which should be taken into account by 
the plant designer and operator. 

6.2 Toxic Risks 

Even though there may be no ignition risk, there may be 
toxic risks associated with combustible, or other, dusts 
particularly where these are deposited on heated surfaces. 

6.3 Fire Risks 

Attentions should be given to the installation of 
apparatus, particularly to any guards or covers, 
includindg those intended to reduce the deposition of 
combustible dust on electrical apparatus, to avoid 
thereby an increasing fire risk. 

6.4 Static Electricity 

Reference is made to elecrostatic charges on enclosures 
of electrical apparatus. Attention also needs to be given 
to the avoidance of electrostatic charges on other parts 
of that plant. It is recommended that reference be made 
to IS 7689. 

6.5 Lightning and Electromagnetic Radiation 

Although outside the Scope of this standard, it should 
not be forgotten that combustible dust under certain 
circumstances, may be ignited by lightning and 
electomagnetic radiation and the implications for the 
electrical installation should be borne in mind. It is 
recommended that reference be made to IS 2309. 

6.6 Miscellaneous Ignition Sources 

In any plant, irrespectve of size, there are likely to be 
source of ignition other than those represented by 
electrical apparatus. The possible implications of these 
should be taken into account when installing electrical 
apparatus. 

7 PRINCIPLES FOR SELECTION OF APPARA- 
TUS AND SYSTEM 

7.1 General 

The selection of electrical apparatus complying with 
IS 2148, IS 5780, IS 6381, IS 7389 (Part I) and 
IS 8289 for use in any specific application in areas 
where a combustible dust hazard may be present, 
should be taken into account of all of the following: 

a) the construction and design of the apparatus; 

b) the maximum surface temperature; 

c) the area classification; 

d) the concepts of protection of the apparatus 
and systems; and 

e) the degree of ingress protection provided by 
the enclosure of the apparatus. 
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7.2 Selection According to Apparatus Construction 

For any specific application consideration should be 
given to the design and construction of the apparatus, 
and particularly to its enclosure, taking into account 
the points discussed in (a) to (f) as follows: 

a) Dust Layer Thickness — The thickness of any 
layer of deposited dust on the external surface 
of the enclosure should be as small as possible 
and should not exceed 5 mm. In any specific 
application, the extent to which dust will 
accumulate on the enclosure will depend 
upon a number of factors, such as the design 
of the enclosure and of the apparatus; the 
ventilation natural or artificial; the proximity 
of the apparatus to other objects; the ease of 
cleaning, by manual or other means; the 
presence of attractive forces, magnetic or 
electrostatic [see (c) and (d)]. 

In some cases, the accumulation of dust in 
unacceptable thicknesses may be: 

1) avoided by the choice of attitude for the 
apparatus, for example by mounting it 
so that large flat surfaces are not 
horizontal; or 

2) hindered, for example by using protective 
guards, although it should be 
remembered that these may also make 
cleaning more difficult and/or the 
presence of dust more difficult to discern. 

b) Degree of protection of enclosure {see 
Table 1). In Zone 21 or where the dust is 
electrically conductive, apparatus having a 
degree of protection by enclosure IP 6X 
should be used. In Zone 21 apparatus having 
enclosures providing a degree of protection 
of at least IP 5X and without permanently 
open breathing and draining devices may be 
used. 

The degree of protection by the enclosure 
should be inherent in the design of the 
enclosure. It is not recommended for the user 
or installer to achieve IP 5X or IP 6X for the 
purpose of dust ingress protection by the use 
of additional sealing measures, for example, 
adhesive or tape. This does not, however, 
preclude their application additionally by the 
user or installer for weatherproofing. 

c) Magnetic Attraction — If ferromagnetic dust 
may be present, it is desirable that the 
apparatus should have the smallest possible 
external magnetic field and its enclosure 
should preferably be of non-magnetic 
material [see (d) and (e)]. 



Table 1 IP Rating Requirements and Impact 

Strength of Apparatus Complying with IS 2148, 

IS 6381, IS 7389 (Part 1) and IS 8289 
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d) Electrostatic Attraction — When non- 
metallic enclosures are used they may not 
have been designed and constructed to 
minimize the accumulation of electrostatic 
charges {see IS 2148) and may bear the 
warning label indicating the safety measures 
to be applied in service. It is important that 
the siting and installation of the apparatus 
does not encourage dust accumulation due to 
electrostatic attraction. 

e) Light Metal Construction — Under 
conditions of frictional contact, the light 
metals, for example alimiinium, magnesium 
and titanium, and their alloys containing 
more than SO percent light metal by atomic 
proportion, can give rise to incendive 
sparking. 

f) Environmental Conditions — As the 
continued compliance of apparatus in 
accordance with IS 2148, IS 5780, IS 6381, 
IS 7389 (Part 1) and IS .8289 is often 
dependent on the continued integrity of its 
enclosure and/or the quality of its insulation, 
it is important that the selection process gives 
careful consideration to factors such as the 
risk of mechanical damage, chemical and 
solvent attack. Similarly other environmental 
factors which could affect the temperature 
classification, for example, the proximity of 
hot items of plant, solar gain and the presence 
of obstructions to cooling should be 
considered. 

7,3 Selection According to Surface Temperature 

InselectingIS2148,IS5758,IS6381, IS 7389 (Part 1) 
and IS 8289 apparatus, attention should be given to 
the fact that the marked temperature class may refer 
to a surface inside the enclosure. The degrees of 
protection by enclosure referred to in this standard 
are assumed to prevent the entry of dangerous 
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quantities of dust into the apparatus and the significant 
temperature is, therefore, taken to be that of an external 
surface on which dust may accumulate. Consequently 
the use of certain IS 2148, IS 5780, IS 6381, IS 7389 
(Part 1) and IS 8289 apparatus with a given 
temperature classification is likely to give a safety 
margin. Alternatively the maximum surface 
temperature of the enclosure may be measured under 
the conditions specified in IS 2148, IS 5780, IS 6381, 
IS 7389 (Part 1) and IS 8289 as applicable and the 
apparatus selected on the basis of the measured value 
of temperature and the guidance in this clause. 

The temperature class of apparatus is determined in 
accordance with the results of temperature measure- 
ments made under normal operating conditions and 
with recognized overloads, if any. The validity of 
temperature classification may be dependent upon 
operation within recognized tolerances of supply 
voltage variation; in cases of doubt the apparatus 
manufacturer should be consulted. 

Generally, an ambient temperature of 40°C is assumed 
in the rating of electrical apparatus for use in 
hazardous areas. Higher temperatures in exceptional 
cases lower temperatures, may have been taken into 
account in determining the rating of apparatus. In that 
event, the value of the maximum ambient temperature 
should be clearly marked on the apparatus and/or 
stated on the certificate. It should be noted that a 
certificate will be invalidated if the apparatus is used 
at an ambient temperature higher than that for which 
the certification applies. The principle to be observed 
is that the maximum surface temperature should be 
less than the ignition temperature of the dust(s) 
concerned, in cloud and layer form, with a suitable 
safety margin. 

It is recommended that the safety margin is obtained 
by selecting apparatus having a temperature class or 
a maximum surface temperature less than the 
following: 

a) two-third of the minimum ignition tempera- 
ture of the combustible dust/air mixture(s) 
cloud(s) concerned; and 

b) 75 K less than the minikum ignition 
temperature of a 5 mm layer of the 
combustible dust(s) concerned. 

NOTE — Group II apparatus complying wiUi IS 2148, 
IS 5780, IS 6381, IS 7389 (Part I) and IS 8289 is nor- 
mally temperature classified as follows: 



Temperature 

Class 

Tl 


Maximum Surface 

Temperature, **C 

450 


T2 


300 


T3 


200 


T4 


135 


T5 


100 


T6 


85 



7.4 Selection for Use within the Dust Containment 

7.4.1 The selection of apparatus for use within the dust 
containment requires special consideration because the 
effect on the q^paratus of thick dust layers, or immersion 
in dust cannot be predicted. It is considered, however, 
that non-heat dissipating apparatus, part of whose 
enclosure forms part of the dust containment and whose 
electrical parts may thus be considered to be outside 
the dust containment is permissible. For the purposes 
of this standard, non-heat dissipating apparatus is 
considered to be apparatus whose surface temperature 
at the hottest point of the external surface of the 
enclosure after thermal stability has been reached does 
not exceed 5 K above ambient temperature when 
measured in free air under the conditions specified for 
the allocation of the temperature classification in the 
standard for the method of protection. This may be 
determined by test, from a declaration by die certificate 
holder for the s^)paratus or by a declaration from the 
certifying body. Such apparatus includes, but is not 
necessarily limited to the following: 

a) measuring devices operating via a pocket or 
thermowell which forms part of the dust 
containment; 

b) apparatus having only mechanical parts 
within the dust containment; 

c) apparatus which has access to the inside of 
the dust containment only through a solid 
window, or other solid boundary of the dust 
containment. In this case the general 
recommendations given in 7.1, 7.2 and 7,3 
and the specific recommendations in 7.4 to 
7.8 inclusive should be followed on the basis 
of the area classification outside the dust 
containment; and 

d) capacitance probes. 

7.4.2 Where intrinsically safe apparatus and systems 
are considered for use within the dust containment 
they should be of category lA, Group IIC, in 
accordance with IS 5780, and the apparatus intended 
for use therein should have an IP 6X enclosure. The 
installation should be accepted as suitable only if 
consideration of potential causes of ignition demonst- 
rates that the apparatus will not ignite the dust under 
the fauh conditions specified in IS 5780. The potential 
causes of ignition which should be considered include, 
but are not necessarily limited to the following: 

a) the thick layer ignition temperature of the 
dust; 

b) the surface temperature of the enclosure of 
the apparatus under a thick layer of the dust; 

c) accumulation of electrostatic charge on the 
enclosure of the apparatus or parts thereof; 
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d) sparking between the enclousre of the 
apparatus and its surroundings; and 

e) ohmic heating of the dust. 

7.5 Selection of Apparatus Complying with IS 7389 
(Part 1) (Pressurized Apparatus ^p') 

Pressurized apparatus may be used in Zone 22 
provided the degree of protection by enclosure is at 
least IP 5X. In Zone 2 1 , or where the dust is electrically 
conductive an IP 6X enclosure should be used. 

The pressurized enclosure should have one or more 
inlet apertures and one or more outlet apertures for 
the connection of the inlet and outlet ducts for the 
protective gas. These apertures are excluded from the 
degree of protection recommendations in 3,2. 
However, outlet apertures discharging into the 
hazardous area should be so constructed that they are 
closed at the end of the purging period in the case of 
leakage compensation systems, or on cessation of 
pressurization in the case of continuous circulation 
systems. 

7.6 Selection of Apparatus Complying with IS 2148 
(Flameproof Enclosure 'd') 

Apparatus with flameproof enclosures may be used in 
Zone 21 or Zone 22 and should have a degree of 
protection by enclosure of at least IP 5X for Zone 22 
and IP 6X for Zone 21 . Where the dust is electrically 
conductive, apparatus having degree of protection by 
enclosure of IP 6X should always be selected. 

7.7 Selection of Apparatus Complying with 
IS 6381(Increased Safety 'e') 

Increased safety apparatus may be used in Zone 22 
provided the degree of protection by enclosure is at 
least IP 5X. In Zone 2 1 or where the dust is electrically 
conductive, increased safety apparatus having a degree 
of protection by enclosures of IP 6X should always be 
selected, 

7.8 Selection of Apparatus and Systems in 
Accordance with IS 5780 (Intrinsically Safe 
Apparatus M') 

Intrinsically safe apparatus, having enclosures 
providing a degree of protection of at least IP 5X, and 
systems may be used in Zone 21. Intrinsically safe 
apparatus, having enclosures providing a degree of 
protection of IP 6X, and systems may be used in 
Zone 2 1 . Uncertified parts of intrinsically safe systems 
such as simple devices, junction boxes, etc, should 
have a degree of protection by enclosure of at least 
IP 5X for Zone 22 and IP 6X for Zone 21. Where the 



dust is electrically conductive, apparatus having a 
degree of protection by enclosure of IP 6X should 
always be selected. 

In circumstances where the IS 5780 intrinsically safe 
apparatus does not have the IP 6X or IP 6X enclosure 
recommended, an assessment of suitability should be 
carried out by examination and, where necessary, 
testing to show that the required integrity of the 
intrinsically safe circuit is maintained despite a layer 
of dust. 

For this purpose all exposed clearance and creepage 
distances should be assumed to have failed to the most 
onerous conditions. The normal criteria for acceptable 
energy release are those for Group IIC gases and 
vapours specified in IS 5780. The category of intrinsic 
safety chosen should be* lA' for Zone 21 applications 
and at least 'IB' for Zone 22 aplications. 

It is necessary to re-assess the temperature 
classification of the apparatus taking into account the 
additional possibility of failure of exposed clearance 
and creepage distances. In particular the temperature 
classification of any exposed small components should 
be reconsidered. In the design, advantage may have 
been taken of the small component relaxation on 
surface temperature requirements and these may 
achieve a temperature higher than the marked 
temperature classification. Temperature excursions of 
small components under conditions of test may exceed 
the ignition temperature of the dust (in cloud or layer 
form) provided that the dust(s) in question is (are) not 
ignited or charred by the component. 

The additional assessment and any necessary testing 
should be documented and carried out by a competent 
body using techniques and facilities similar to those 
normally used by a national certifying authority for 
intrinsically safe apparatus. 

Each piece of apparatus or its immediate location 
should be marked or identified so that the particular 
application can readily be traced back to the related 
safety documentation. 

If there is any doubt about the suitability of the 
apparatus, then enclosures having the recommended 
IP ratings should be used. 

7.9 Selection of Apparatus Complying with IS 8289 
with Type of Protection 'n* 

Type of protection 'n' apparatus having enclosures 
providing a degree of protection of IP 5X may be used 
in Zone 21. Where the dust is electrically conducting 
an IP 6X enclosure should always be used. 
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ANNEX A 

(Clause 2.1) 

LIST OF REFERRED INDIAN STANDARDS 



IS No. Title IS No. 

2148 : 1981 Flame proofenclosures for electrical 

apparatus {second revision) 7389 

2309 : 1989 Code of practice for the protection (Part 1) : 1976 
of buildings and allied structures 
against lightning (second revision) 

5571 : 1979 Guide for selection of electrical 

equipment for hazardous areas (first 

revision) 7689 : 1989 

5572 : 1994 Classification of hazardous areas 

(other than mines) having 8289: 1976 
flammable gases and vapours for 
electrical installation (second 14154 
revision) (Part 2) : 1997 

5780 : 1980 Intrinsically safe electrical apparatus 
and circuits (first revision) 

6381 : 1972 Construction and testing of electrical 



Title 

apparatus with type of protection 'e' 
Pressurized enclosures of electrical 
apparatus for use in explosive 
atmospheres: Part 1 Pressurized 
enclosures with no internal source 
of flammable gas or vapour (first 
revision) 

Guide for the control of undesirable 
static electricity (first revision) 
Electrical equipment with type of 
protection 'n' 

Electrical apparatus with protection 
by enclosure for use in the presence 
of combustible dusts: Part 2 Guide 
to election, installation and 
maintenance 
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